Ntg1 and Ntg2 proteins as 5-formyluracil-DNA glycosylases/AP lyases in Saccharomyces cerevisiae.
5-Formyluracil (5-foU) is a potentially mutagenic lesion of thymine produced in DNA by ionizing radiation and various chemical oxidants. The present authors reported previously that MutM, Nth and Nei in Escherichia coli removed 5-foU from DNA. The present study identified 5-foU DNA glycosylases in Saccharomyces cerevisiae in order to clarify the repair mechanisms of 5-foU in eukaryotic cells. The borohydride-trapping assay and DNA-nicking assay were carried out to detect and characterize the repair activities for 5-foU in extracts from S. cerevisiae with oligonucleotides containing 5-foU at specific sites. Two proteins in crude extracts from S. cerevisiae formed covalent complexes with oligonucleotides containing site-specific 5-foU in the presence of NaBH4. Extracts from S. cerevisiae strains defective in either the NTG1 or the NTG2 gene lacked either one or the other of these two proteins. Purified Ntg1 and Ntg2 were trapped in such complexes by the 5-foU-containing oligonucleotides in the presence of NaBH4. Furthermore, purified Ntg1 and Ntg2 efficiently cleaved the oligonucleotide at the 5-foU site. The results indicate that both Ntg1 and Ntg2 are involved in the repair of 5-foU in DNA, and thereby serve to reduce mutations in S. cerevisiae.